t '* Importance: 



BioT Main NQ\/vol NO 



NOS CKCite__Dup__Int *>C> 



Jiang, Shaojia 
Thursday, June 15, 2006 5:00 PM 
STIC-ILL 

Khare, Devesh; Jiang, Shaojia 
09913669 Pis pull out these thanks 

High 




TITLE: 

AUTHOR(S): 
SOURCE: 



Influences of ginsenosides Rb1 and Rg1 on reversible 
focal brain ischemia in rats 

Zhang, Ying-Ge; Liu, Tian-Pei 
Zhongguo Yaoli Xuebao (1996), 17(1), 44-8 



TITLE: 



AUTHOR(S): 
SOURCE: 



Inhibition of lipid peroxidation and protection 
against cerebral ischemia-reperfusion injuries in rats 
by ginsenosides. 

Chu, Guoxiang; Chen, Xiu 
Zhongguo Yaoli Xuebao (1990), 11(2), 119-23 



Shaojia Anna Jiang, Ph.D. 

Supervisory Patent Examiner 

Art Unit 1623 

REM 5D05 

Ph: 571.272.0627 

Fax:571. 273.0627 




12 Zhou GZ, Wang DL, Xu SF. Effect of 
dopaminergic system in caudate nucleus on 
acupuncture analgesia. Kexue Tongbao 1981; 
26 : 1043 

13 Ho LF, Ho XP, Si CZ. Effect of intra- 
caudate microinjection of scopolamine on elec- 



08352301 J 






119 

troacupuncturc analgesia in the rabbit. Acta 
Physiol Sin 1979; 31 : 47 
14 Xu SX, Yu LP, Han YR, Chen Y, Jin 
GZ. Effects of tetrahydroprotoberberines on 
dopamine receptor subtypes in brain. Acta 
Pharmacol Sin 1989; 10 : 104 



t®£i*£^MH Acta Pharmacologica Sinica 1990 Mar, 11 (2) : 119-123 

^\nti-lipid peroxidation and protection of ginsenosides 
against cerebral ischemia-reperfusion injuries in rats 





CHU GuceJCiang, 
Department o/ Pharmacol^ 




Xiu^ 

Hu\nan Mi 



edlml 



Univl 



BSTRACT The correlation between protective 
effect "of ginsenosides R b + R„ and brain endog- 
enously-derived prostacyclin synthesis, throm- 
boxane A 2 formation and lipid peroxidation were 
estimated in rats. Ginsenosides R b + R 0 100 mg/ 
kg iv 30 min before 4-vessel occlusion elevated 
6-keto-PGF ja level, declined thromboxane B 2 and . 
brain edema formation, reduced the rise of lipid 
peroxides and suppressed the reduction in both 
creatine phosphokinase (CK) and superoxide dis- 
mutase (SOD) activities in brain tissue after 
40-min ischemia followed by l-h reperfusion. 
Furthermore, these improvements were partially 
abolished by pretreating with .iv indomethacin. 
It is concluded that ginsenosides possess pro- 
> tective effect on cerebral ischemia-reperfusion 
injury of rats and ginsenosides R b + R 0 are the 
active principles. The underlying mechanism of 
protection is ascribed partially or mainly to the 
facilitated synthesis and release of prostacyclin, 
reduced formation of thromboxane A 2 and inhib- 
ited generation of free radicals and . subsequent 
lipid peroxidation. . 

KEY WORDS transient cerebral ischemia; re- 
perfusion injury; prostaglandins X; thromboxane 
A 2 ; free radicals; lipid peroxides; brain edema; 
ginseng; saponins; indomethacin 

Ginsenosides and their components R b 
+ R 0 have protective effects on myocardial 
ischemia and reperfusion injury both in vivo 
and in vitro 0 ,2) possibly via facilitating 
the synthesis and release of myocardial pro- 
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stacyclin, inhibiting formation of throm- 
boxane A 2 and suppressing free radical gener- 
ation and subsequent lipid peroxidation* 2 ' 3 *. 
Ginsenosides decreased brain lactate 
content during anoxia, lowered the verte- 
bral artery resistance in dog and protected 
against scopolamine-induced amnesia in rats. 
These results indicate that ginsenosides may 
dilate cerebral arteries and maintain cerebral 
function and metabolism. Recently, we 
found that ginsenosides protected against 
acute cerebral ischemia and reperfusion in- 
juries in rats (4) and manifestation of action 
agrees well with other investigations that 
Panax notoginseng protected against acute 
incomplete cerebral ischemia in rabbits <5) . 
However, the underlying mechanism of 
protection needs to be clarified. The aim of 
present investigation is to examine the pos- 
sible beneficial action of ginsenosides R b + 
R 0 on acute cerebral ischemia and reperfu- 
sion. In order to elucidate ; the mechanism 
of protection, correlation among the actions, 
prostacyclin synthesis and lipid peroxida- 
tion were also explored by means of 
interrupting the * cyclooxygenase pathway 
of arachidonic acid metabolism with indo- 
methacin. 

MATERIALS 

\ Ginsenosides components R b + R 0 Were 
extracted from the root of Panax ginseng 



120 



CA Meyer. The Panax apogenoles of gin- 
senoside R b and R 0 are panaxadiol and 
oleanolic acid, respectively. The purification 
of ginsenoside R b from R b + Ro mixture is 
very difficult owing to their similar po- 
larities. The proportion of R b to R 0 is 24:1 
and the physiological activity of R 0 is by 
far less potent than that of R b . CK kits 
(Beckman), thiobarbituric acid (Fluka AG) 
and indomethacin (Sigma), pyrogallol (Zhun 
Yi Chemical Factory), l25 I-TXB 2 as well 
as 125 I-6-keto-PGF u RIA kits (Chinese 
Academy of Medical Sciences), RIA of 
TXB 2 and 6-kcto-PGF u (KONTRON 
Gamma Counting System, Switzerland) 

METHODS 

Sprague-Dawley rats of both , sexes 
weighing 233 ± SD 30 g were used. Acute 
cerebral ischemia was produced by ligating 
bilateral common carotid arteries (CCA) 
and electrocauterizing both vertebral arteries 
according to 4-vessel occlusion method <a,7> . 
An atraumatic arterial clasp was loosely 
placed around each CCA without interrupt- 
ing carotid blood flow. A second incision 
was made at the nucha and both alar 
foramina of the first cervical vertebrae were 
exposed for elcctrocauterization of vertebral 
arteries. An electrocautery needle (0.5 mm 
od) was. inserted through each alar forameri 
and both vertebral arteries were occluded 
by electrocauterization. After 10 min, both 
CCA were clasped. Perfusion following 
ischemia was re-established by removing 
carotid clasps. 

35 rats were randomly allocated into 
5 groups: A) sham-operation: B) reperfu- 
sion 1-h after 40-min ischemia; C) gin- 
senosides R b + R 0 100 mg/kg; D) indo- 
methacin 5 mg/kg + ginsenosides R b + R 0 100 
mg/kg; E) indomethacin 5 mg/kg. Ginseno- 
sides and/or indomethacin was slowly iv 
30 min prior to 4-vessel occlusion. Sa. 
mevolume of physiological saline was r iv in 
group A. : - 



Rats were killed by cervical disloca- 
tion at the end of the experiment. The 
pial vessels on brain surface were removed 
and the brain was stored at --20X3. About 
100 mg forebrain of left hemisphere was 
excised and homogenized in ice-cold 20- 
fold phosphate buffered saline (pH7.4). 
After 0.2 ml homogenate was taken for 
extraction and RIA of TXB 2 and 6-keto- 
PGF U , the remaining homogenate was cen- 
trifuged at 45 000 x g for 30 min. The 
supernatant was used for assays of SOD (8) , 
MDA <8) and CK (10 >. Brain water content 
,was estimated according to dry-wet weight 
method 01 >. 

RESULTS 

Ginsenosides R b + R 0 on CK release 

The CK levels in brain at 1-h reperfusion 
following 40-min ischemia were higher in 
group C than that in group B (Tab 1). 
Group D markedly declined the CK activity 
in contrast with group C, but still 
significantly elevated as compared with 
group B. No significant discrepancy between 
group E and group B was seen. 

Prostaglandins level As shown in 
Tab 1, 40-min ischemia followed by 1-h 
reperfusion elicited an increase in throm- 
boxane metabolite TXB 2 as compared with 
control level while prostacyclin degraded 
metabolite 6-keto-PGF u rose, but not 
significantly higher than control values. In 
group C the 6-keto-PGF u increased while 
the TXB 2 level dropped dramatically when 
compared with group B . Ginsenosides 
administration ameliorated the ratio of 6- 
keto-PGF lt and TXB 2 by more than 200% 
over control value (Tab l). Indomethacin 
had a profound effect on the generation of 
arachidonate metabolites. As expected, the 
levels of - both 6-keto-PGF u and TXB 2 
were decreased by pretreatment with indo- 
methacin in comparison with group C or 
group B. 

Brain SOD activity and MDA content 
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Tab 1 Effects of ginsenosides on brain water content, brain creatine phosphokinase- (CK) 
release' superoxide dismutase (SOD) activity, malondialdehyde (MDA) content, brain levels of 6- 
keto-PGF ia and TXB 2 and the ratio of 6 -keto-PGF lo/ TXB 2 at 1-h reperfusion after 40-mm 
ischemia in rats. n=7, except the number in parentheses, *±SD. »P<0.05, 
sham-operation, tP> 0 .05, "P < 0 .05, «t P<0.01 vs re P erfusion 5 t P>0.05, tt P<0.05, tit P<0.01 
vs ginsenosides, §§§P<0.01 vs indomethacin & ginsenosides. 



Group 



Water 
content ( % ) 



CK 
(IU/g 
$>rain ) 



SOD 

(Hg/g 
brain) 



MDA 6 -keto-PGF ia TXB 2 6-ketc-PGF, a / 
(nmol/g (ng/g (ng/g TXB 2 Ratio 
brain) wet wt) wet wt) 



Sham-operation 

Reperfusion 

Ginsenosides 
(lOOmg/kg) 

Indomethacin 

+ Ginsenosides 

(5 mg+ lOOmg/kg) 

Indomethacin 
(5mg/kg) 



"^±0.6 549±62 . 44±4 212±26 32.2±6.0 . 9.9±2.5(6) 3.5±1.2<6> 



• •• 

79.3±0.9 

tt 

77.9±0.7- 



78.5±0.6 



• * • 

404±57 

ttt 

579+45 

ftt 

501±22 



*♦* 

23±4 

ttt 
36±3 



ttt 

28±3 



*** 

315±12 

ttt 

244 ±19 

ttt 

283 + 21 



42.9+11.8(6) 13.511.7(6) 2.8±0.7(5) 



58. 



tt 

:8.8(6) 



432±26 22±4 319±31 



tt 

37.5±8.6(4) 



ttt 

22.3±6.5 



ttt 

'6.0±3.0 



ttt 

8.9±2.6 



tt 

10.7 + 2.7 



ttt 

9.1 + 3.6(5) 



ttt 

5.6+1.3(4) 



§§§ 
2 ±0.8 



During ischemia and reperfusion SOD 
activity decreased while MDA content in- 
creased (Tab 1). Ginsenosides pretreatment 
improved the reduction of SOD activity and 
suppressed the rising of MDA content in 
brain. Simultaneous administration with 
indomethacin and ginsenosides partially 
abolished the beneficial alterations of SOD 
activity and MDA content caused by either 
ginsenoside pretreatment. Indomethacin 
itself showed no pronounced effect with 
regard to SOD activity and MDA content. 

Brain water content . Similar to brain 
MDA content, the brain Water content in 
the reperfused group was elevated in com- 
parison with control group (Tab 1), while 
ginsenosides administration abbreviated 
sharp increase in brain water content. Indo- 
methacin + ginsenosides administration 30 
min prior to ischemia showed a tendency 
to blunt the decrease of brain water content 
by ginsenosides., but no significant difference 
between these 2 groups was found. 

DISCUSSION 

* The present experiment, demonstrated 



that ginsenosides R b + R 0 exert protective 
effect on acute cerebral ischemia and reper- 
fusion injury of rats and also indicated 
that R b + R 0 components of ginsenosides 
are the active principles. Regarding substan- 
tially lower proportion and less potent 
biological activity of R 0 (oleanolic acid), 
it seems appropriate to accredit the protec- 
tive effect to ginsenoside R b . Furthermore, 
the data secured from this model favor the 
conclusion that the protective mechanism is 
prostacyclin-mediated anti-lipid peroxida- 
tion, as evidenced by the interference of 
protection with indomethacin on biochemical 
parameters. It has been well documented 
that the cyclooxygenase metabolites in the 
brain increase during reperfusion after an 
ischemic insult and these vasoactive products 
are postulated to. play an important role 
in the pathogenesis of cerebral ischemia and 
reperfusion 0 2) . Prostacyclin, acting to pre- 
vent platelet aggregation and vasoconstric^ 
tion, has been shown to be invariably ef- 
fective in experimental ischemia models <13) . 
So it is rational to draw the conclusion from 
our results that ginsenosides protection is 
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closely correlated with its facilitation of 
PGI 2 synthesis and inhibition of TXA 2 
formation. 

PGI 2 was shown to inhibit generation 
of oxygen free radicals produced by FMLP 
(f-metleuphe)-activated polymorphonuclear- 
leukocytes (PMN) and human neutro- 
phils (M) and this finding is reconciled to the 
recent report that PGI 2 protected ischemic 
reperfused myocardium in the dog by in- 
hibition of neutrophil activation, and hence, 
suppressing free radical generation and 
anti-lipid peroxidation 0 5) . In the present 
experiment, ginsenosides significantly ab- 
breviated the rising of lipid peroxides and 
improved the reduction of SOD activity, 
indicating that ginsenosides have beneficial 
effect on free radical reaction and lipid 
peroxidation. Since these actions can be 
partially abolished by cyclooxygenase inhib- 
itor indomethacin, it points to that the 
anti-lipid peroxidation is PGI 2 -related. 

In addition, the increased endogenous 
brain leukotriene C 4 is considered to be the 
immediate stimulus to provoke ischemic 
cerebral edema and is associated more close- 
ly with brain edema formation than pro- 
duction of prostaglandins such as TXA 2 <i2) . 
In our experiment, considering the signi- 
ficant suppression of brain edema by gin- 
senosides, it is not unreasonable to speculate 
that either inhibition of lipoxygenase 
activity or counteraction of vasoactive 
lipoxygenase products may also contributes 
to the protection of ginsenosides against 
cerebral ischemia and reperfusion injury. 
In conclusion, our experiment demonstrate 
that ginsenosides R b 4- R 0 can protect against 
experimental cerebral ischemia and re- 
perfusion damage. The mechanism of action 
is mainly attributed to the facilitation of 
brain endogenous PGI 2 synthesis, reduction 
of TXA 2 formation and inhibition of free 
radical generation and subsequent . lipid 
peroxidation. However; the protective 
mechanism .has not been elucidated either 



exhaustively or conclusively. Whether there 
are other mechanisms involved in the pro- 
tection await further investigations. " 
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Aerobic metabolism of jgX, 
and mixed function oxidases 



ABSTRACT In our -preliminary study, it has 
been found that VX oxidase exists in the micro- 
some fraction of rat liver and "the catalytic re- 
action needs the participation of molecular oxygen 
and coenzyme I or II. In this paper, the data 
showed that deoxycholate inactivated both the 
mixed function oxidase and VX oxidase. The 
specific inhibitor proadifen of the mixed func- 
tion oxidase also profoundly inhibited VX oxi- 
dase activity. The complex of VX and cytochrome 
P-450 exhibited typical difference spectrum 
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of type I. Aniline competitively inhibited the 
inactivation of VX catalyzed . by microsomes. 
These results indicate that VX is one of the 
substrates of mixed function oxidase. VX oxidase 
in the rat liver cells is exactly the .mixed 
function oxidase. 

KEY WORDS mixed function oxidases; VX; 
aniline hydroxylase; spectrum analysis; proad- 
ifen; cholinesterase inhibitors; organophosphorus 
compounds 
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